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SUMMARY 7
SUNNARY 2R

This paper expounds the results of data processing following the
initial analysis of the results of measurements of the outer proton belt
conducted by the radiometric devices of the AES "Cosmos-41" and published,
alongside with the description of the apparatus, in earlier works [1, 2],
covering the period prior to August 1964. The results of this subsequent
analysis, presented here, cover the period from August to December 1964,

. M
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The data concerning the radiometric apparatus aboard AES Cosmos=41
are presented in the Table (next page).

The intensity variations of protons with energy O.4 — 7 Mev,
1- for 3 September, 2- for 19 Sept., 3- for 21 Sept., 4- for 9 QOctober,
5- for 19 December 1964, and the intensities of the magnetic field B
(curve 6) and of satellite height above the Earth's surface, h (curve 7)
are plotted in Fig.1l as function of the parameter L. ( This parameter L
was computed in the dipole approximation and the values L > 5 have a con-
ditional character). For the curves 1 — 4 the field intensity B is given
by a solid curve. Over this portion of trajectory the angle between the
axis n =~ p of the counter and the lines of force constituted ~ 60°; in
this way the counter registered protons with pitch-angles in the 30 to 90°
interval. For the curve 5 the field intensity is shown by dashes and the
angle between the magnetic lines of force and the counter's axis constituted
~ 40° in this case. The magnetic field intensity increase and the decrease
of pitch-angles conditioned the lowering of proton intensity registered on
the 19th of December in the outer belt maximum (Ly == 3.5).

* VARIATSII INTENSIVNOSTI PROTONOV I ELEKTRONOV VNESHNEGO RADIATSIONNOG POYASA.



TABLE
PROPERTIES OF THE DETECTORS

Geometr|{ TYPE AND ENERGY
TYPE OF DETECTOR SHIELD factor| OF REGISTERED
cma ster PARTICLES
Semiconductor n-p counter
with sens.lager constituted >
of 8 mg/cm® SiO 200 g/cm 0,06 04 <E, <7Mev
Ibid. 20 mg/cm® | 0,07 3<E,<8 Mev
Cylindr. Scintillator min > .
NaJd (T1) 0.18 g/cm 6,8* At direct passage
A E.> 600 kev
. . Ep,>10 Mev
Gas~discharge counters min 5
STS - 5 0.15g/cm . ; £
Al +steel 4,3 E. =500 kev 7w 29 Mev
SI-ZBG-I min > l
0,84 g/cn . . ‘
D - FFp =25 | M
Al + steel 0.1 E. =2 lev » =25 HMev,
SI-ZBG-II min
3 g/cm? AL
End-window gas-discharge
counters 5 ,
SBT-9 No.1 1 m$/°m 0,1* r.>2%kev [E,>05lev
mica ,
SBT=-9 No, 2 lng/cm
mica + 0.1 e >85 kev E,>05 Mev
magnetic
| shiel
SBT=9 No., 3 | 20mg/em” A1 | 0.1 | £.>120 kev  Ep >3 Mev
| +1lmg/cm
. mica and
i magnetic
] shield

* Here the geometricsl factor is isotron in cm

2

From the consideration of the curves for proton intensities it may

already be seen in Fig.l (next page)

sphere undergoes substantial variations beginning with L 2> 5.5.

that the outer part of the protono-

From

the comparison of data on intensity measurements of protons and electrons
of the outer radiation belt [2] for various satellite flights the following

conclusions may be derived :
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a) the greatest temporal intensity variations of electrons for a
fixed L take place in the region L = 5 < 7 ; at the same time the counting
rate variations are linked with both, the variation of the spatial position
of the belt, and the intensity variation of electrons with energy exceeding
the detector's threshold;

b) the temporsl variations in the intensity of protons take place
only in the outer part of the proton belt, beginning with L >L4.5 and in-
crease with the increase of L, whereas the position of the intensity maxi-

mum '(Lm== 3,5) and the intensity of protons in the maximum hardly vary.

These conclusions are in agreement

81620 h 100 xm
with the works L3, 4]. According to the re- " /7
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sults of measurements on Explorer-l4 [3], iy N p "

=% ] 9
the temporal variations of electrons with TTTTNGS —
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energies E, > LOkev and E, > 1.6 Mev 5 /7,/ S
reach the value of 102; at the same time — % s
there is noted a tendency to variation in- g,—*'rz%x i
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crease as L increases from 2.8 to 4.8, méz"—\j\‘i\\
while the intensity of measured protons J:"L\@:\\\ ]
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with enersies E_ > 500 kev in the region — AN \41
p mi: - —f\_\‘\ \‘\'
L = 2,8~ 3,6 varies substantially less — R
o AVANERA A}
than by a factor of 2. v : A
i
It is concluded in the work [&4] J g 7 § L
from the data of 15 passages of AES - Fig.1

Explorer-=12 through the outer proton belt

that the teuporal variations do not exceed 30% for protons with energies

Ep > 100kev in the region L < 7. However, this is not in contradiction

wit: the data obtained on AES Cosmos-41, where the scale of variations

reached lCF (2], for during measurements on Exporer-12 the 15 days may

have been " quiet'" for the protonosphere, and besides, the energy threshold

of the registered protons is essentially different from that in our case,
Consideration of the relationship between the measurements of proton

and electron intensity and their dependence of the geomagnetic setup offers

interest. The intensity variations of low-energy protons with energy from



O.4 to 3Mev on various L-shells ( curves 2) are plotted in Fig.2 accord-
ing to measurements from 31 August to 4 September and from 16 September to
21 September, Shown there also are the intensity variations of electrons
registered by counters SI-ZBG-1l (curves 1) and STS~5 (curves 3), Given in
the lower part are the variations of the three-hour Kp- index [5]. It nay
be seen from the graphs that there is a positive correlation between the
temporal intensity variations of protons and electrons, this correlation
being stronger for the more energetic electrom component., An inverse picture
is observed only on L = 10, but here the count of SI-ZBG-l remained during
the entire experiment at the background level of cosmic radiation. Moreover,
it may be seen from Fig.2 that the appearance of significant proton and

electron intensity in the region L= 7 - 10 is linked with the increase

of magnetic perturbations.
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Fig., 2 Fig. 3

The dual correlation factors r were computed of the corresponding
values in the region L from 4 to 10 with the view of obtaining quantitative

estimates of the dependence of temporzl intensity variations of electrons
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and protons [6], For values r > O.4, the relative error in the determina-
tion of r, proportional to n~ " (_1_1_ being the number of measurements ),
did not exceed 40%. The results of processing are shown in Fig. 3, where
the variation of the correlation factor as a function of L is plotted
for the three considered cases, The curve 1 refers to the dependence of
the temporal intensity variations of protons with energies O,4 =7 Mev,
and to the intensity of hard electrons registered by the counter SI-ZBEG -1,
the curve 3 — to the case of protons and soft electrons registered by the
STS«5 counter. It may be seen from the examination ¢f the curves 1 and 2
that an anticorrelation is observed in the variations of the proton and
and electron radiation components.in the L region from 4 to 4,5, which may
be explained by spatial shift of the proton belt (L =3,5) and electron
belt maxima (Lp=4,5 4 5.0), inasmuch as in the region indicated the pro-
ton belt has an outer intensity drop , and the electron belt — the inner,
Further, for L =5.5 4+ 9,5, it may be seen from the curve 2 that the pre-
sence of positive correlation exists with a certain decrease of r on L=7.
The absence of correlational dependence at L >>9.5 is evidence of the fact
that energetic electrons were genérally not rezistered at such remote L~
shells, For the curve 1 the absence of correlation is observed at still
lower shells (L> 7).

The curve 3 has an entirely different character. Here, to the con-
trary, anticorrelation takes place in the region L < 7, while on L > 8,5
there is a positive correlation. To explain the first event, the difference
in the behavior of the soft (Eg > 40 kev) and hard (E, > 1,6 Mev) compo-
nents of electron radiation of the outer radiation belt during magnetic
disturbances, observed through the measurements on Explorer-ll [3], may
serve as a certain indication, A certain shift in phase was detected by the
authors at outer radiation belta}fiﬁing by electrons of the above indicated
energies after magnetic disturbance.

The presence of a positive correlation in the intensity variations
of protons and soft electrons on L =10 is evidence of a rather frequent

registration of simultaneous fluxes of protons and soft electrons near the
boundary of the magnetosphere., During the magnetic storm with SC of 30 Sept.
1961 fluxes of protons ~2 - 105 (cm2 sec-ster)~l with energy Ep> 140 kev



6.

and electrons ~ 3 . 106 (cma- sec.ster)™! with energy Eg == 10 < 35 kev

were registered by the apparatus of Explorer-l2 [7]. The authors approxi-
mated the integral spectrum of the registered protons by the expression
N(>E) = NoE™Y, where Y = 0,8 — 1.05. We had noted in the work [2]

a case of registration on L=9,5 of a proton flux '\/103 (cm% sec-ster)"l
with energy O.4 — 3 Mev, accompanied by intensity increase of soft electrons,
this case coinciding in time with a geomagnetic storm. Three peaks of proton
intensity z~'105 (cmz.sec~ster)'1 were registered in all on remote L -shells
two of them being attended by magnetic storms. However, in the computations
havin~ Aetevmined the presence on L > 9 of a positive correlation of proton
and soft electron intensity, entered all cases of measurements, exceeding the

registration threshold (3 em™% sec™t ster-l).

The processing of data on ascertaining the correlational dependence
of proton intensity on magnetic disturbance, characterized by the planetary
Kp-index (5], was conducted by the same method; this Kp-index was averaged :

a) for the day preceding the measurement time, b) for the current
day; ¢) for 12 hours preceding the measurement time, d) for 3 hours prece~

ding the measurement time.

The strongest correlational dependence was found for the case c¢);
the corresponding curve of correlation factor r variation from parameter I,
is plotted in Fig. 3 by the curve 4. It is interesting to note that for the
case d) on L= 9,10 somewhat greater values of r were obtained than for
the case c¢), (The respective points, joined by dashed line are represented
in Fig.3 on the curve 4 in the region L = 9 < 10), If this takes place
indeed, it may serve as a rough indication of the fact that the appearance of
proton fluxes on remote L-shells is linked with a more concrete geouagnetic
setup, while the pre~history of the latter in a ~12 hour time interval

exerts a greater influence on the proton intensity variations in L = 6 = 9,

The authors are grateful to N, Gordeyev and N, Rachetkin for conduct-

ing calculations and procesring the material,
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